Herpetospermum caudigerum grows widely in the southwest of China, Nepal and the northeast of India. In Tibet it is popularly known and used in traditional medicine for the treatment of liver diseases, cholic diseases, and dyspepsia.
Previously a large amount of lignans have been reported from Herpetospermum caudigerum. [3] [4] [5] [6] [7] [8] In the previous investigation, a ethanol extract of the seeds of Herpetospermum caudigerum showed positive activity in the inhibit hepatitis b virus test. 10, 11) Further biological screening of the ethanol extract and ethyl acetate soluble fraction revealed significant inhibitory activity against hepatitis b virus. This prompted us to carry out bioassay-guided isolation studies on the ethyl acetate soluble fraction of this plant. In this paper, we report the isolation and structure elucidation of a new compound 3-benzofuranmethanol-2,3-dihydro-2-(4-hydroxy-3-methoxyphenyl)-4-methoxy-6-[tetrahydro-2-(3-hydroxy-4-methoxyphenyl)-3-methanol]-2-furanmethyl (1), and three known compounds (2) (3) (4) . The compounds 1 and 2 showed promising inhibitory activity against hepatitis b virus.
The ethyl acetate fraction of the ethanol extract of the seed of Herpetospermum caudigerum was subjected to column chromatography over silica gel with different mobile phases. Compounds 1-4 were finally obtained and their structures were elucidated by UV, IR, mass and NMR spectroscopy.
The known compounds 2, 3, 4 were determined to be 2-hydroxymethyl-1-(3-methoyl-phenol)-3-(3,4-dimethoylbenzyl)-tetrahydrofuran (2), 2,3-dihydroxymethyl-1,4-(3,4-dimethoyl-benzol)-tetrahydrofuran (3) and herpetfluorenone (4) by comparison of physical data and NMR spectral data with those previously reported. 3, 5, 8) Compound 1 was obtained as a white amorphous solid. The high resolution and fast atomic bombardment mass spectrometry (HR-FAB-MS) established the molecular formula to be C 30 Figs. 1 and 2 . On the basis of these evidence, the structure 1 could be determined to be 3-benzofuranmethanol-2,3-dihydro-2-(4-hydroxy-3-methoxyphenyl)-4-methoxy-6-[tetrahydro-2-(3-hydroxy-4-methoxyphenyl)-3-methanol]-2-furanmethyl. The inhibitory effects of compound 1 and 2 on HBV-DNA and the replication and expression of HBsAg and HbeAg were measured in 2.2.15 cell, which was a human hepatoblastoma cell line transfected by HBV.
9) The 2.2.15 cell line was translated by recombinant HBV-DNA and could express all marks of HBV. It was a good model of chronic cellular viral infection in vitro, so the inhibitory effects of compounds 1 and 2 on HBV-DNA and the replication and expression of HBsAg and HBeAg were assayed. In our experiment, different concentration (25-250 mg/ml) of the compounds 1 and 2 was chosen to be incubated with 2.2.15 cells for 48 h, then the inhibitory effect could be seen. Within the concentration range from 25-250 mg/ml, the inhibitory effect of the compounds 1 and 2 on HBsAg and HBeAg was dose-dependent, and at the concentration over 250 mg/ml, as the amount of the compounds 1 and 2 increases, the inhibitory effect stopped rising, but only showed a platform phenomenon (Table 3 ). The inhibitory effect of compounds 1 and 2 (25-250 mg/ml) on HBV-DNA was assessed, and its inhibitory rate (IR) also showed good linear correlation (Table  3 ). The supernatant of 2.2.15 cells treated with compounds 1 and 2 in different concentrations were collected at day 4 and day 8 respectively. Compared with the control group without compounds 1 and 2, the 2.2.15 cells treated with compound 1 and 2 showed no obvious difference in toxicity.
The experiment results showed that compounds 1 and 2 is effective in reducing the replication and expression of HBsAg and HBeAg, and has significant inhibitory effect on HBV-DNA. Their antiviral effects are dose-dependent and time-relevant, offering widely research and development prospect.
Experimental
General Mps was measured on NETZSCH DSC 204, with a calefactive speed at 10.0°C/min from 40 to 300°C. Optical rotation was recorded at room temperature on a JASCO DIP-370 polarimeter. UV and IR spectra were recorded on a Nicolef Fourier transform infrared spectrometer (Nexus-470) and a HP8452A spectrophotometer respectively. The Extraction and Isolation The dried and powdered semen (5 kg) were extracted with ethanol (2ϫ30 l) at 85°C, then ethanol was evaporated. The resulting extract was first defatted with petroleum ether (3ϫ900 ml), and then further extracted out with chloroform, ethyl acetate and n-buthanol (3ϫ600 ml) respectively. The ethyl acetate extract (60 g) was subjected to cc over silica gel eluted with dichloromethane-acetone (50 : 1, 30 : 1, 10 : 1, 5 : 1, 2 : 1, 1 : 1) to afford six fractions (A-F). The fraction E (19 g) obtained from dichloromethane-acetone (2 : 1) was further applied to a silica gel cc eluted with dichloromethane-acetone (2 : 1) to afford a crude compound 1. The crude compound 1 was rechromatographed over flash RP-Sigel and semi-prep HPLC with a mixture of methanol-water and a acetonitride (2% acetic acid) respectively to afford compound 1 (152.6 mg). Table  1 .
Activity Assay Cell Culture: The 2.2.15 cells were donated by the Medical Sciences. According to Korba's method, confluent cultures bottle in DMEM medium with 10% fetal bovine serum (product of Sigma), 380 mg/ml G418 (product of Sigma), 2ϫ10 5 U/l penicilline-streptomycin (product of Gibco) at 37°C incubator filled with 5% CO 2 . The culture medium was changed every 2 d.
HBsAg and HBeAg Assay: After the passage, 2.2.15 cells were transplanted on 24-well flat-bottomed tissue culture plates with 1 ml per well. The cell concentration was 3ϫ10 5 /l. After the cells were attached to the bottom of plates, exchange the supernatant with the medium including Herpetin. Each concentration had 3 replicated wells. Then it was collected after treatment of Herpetin at different concentration. HBsAg and HBeAg were examined by radioimmunoassay (RIA), and the result indicated by P/N.
HBV-DNA Assay: The sample (20 ml) was treated with proteinase K(100 mg/ml) at 55°C for 1 h. A 0.8 vol of saturated Nal (2.5 g of NaI in 1 ml of water at 100°C) was added to the sample and heated at 90°C for 10 min. The DNA was immobilized on nitrocellulose by using a slot-blot apparatus (Schleicher and Schuell). The DNA on the blot was detected with a DNA-specific probe. The intensity of the autoradiographic bands was quantitated by a scanning densitometer.
